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© A semiconductor device has a first conducting 
type semiconductor substrate (21 and 22), a plurality 
of second conducting type first semiconductor re- 
gions (27) formed on one part of the surface of the 
first conducting type semiconductor substrate, a first 
conducting type high density diffused second semi- 
conductor region (28) formed on one part of the 
surface within the second conducting type first semi- 
conductor region (27), a gate electrode material (26) 
extending across one part of the surface of the first 
conducting type semiconductor substrate (21 and 
22), where one part of the surface of the first con- 
ducting type high density diffused second semicon- 
ductor region, and the second conducting type first 
semiconductor region (27) are not formed, an in- 
sulating film which covers the gate electrode ma- 
terial, a metal source wiring connected to the first 
conducting type high density diffused second semi- 
conductor region (28), and the second conducting 
type first semiconductor region (27), a metal gate 
wiring (23) connected to one part of the surface of 
the gate electrode material (26) through an open 



section provided in the insulating film, and a second 
conducting type third semiconductor regions (24) 
formed as a plurality of partitions on the surface of 
the first conducting type semiconductor substrate 
(21 and 22) on the lower part of the metal gate 
wiring. In the semiconductor device, the second con- 
ducting type third semiconductor region (24) is posi- 
tioned to approach the limit reached by a depletion 
layer extending from the second conducting type 
third semiconductor region (24) to the first conduct- 
ing type semiconductor substrate (21 and 22). 



FIG. 2C 
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TECHNICAL FIELD 

The present invention relates to a semiconduc- 
tor device such as a MOS-type transistor or the like 
used mainly for electrical power, and, in particular, 
to a semiconductor device, provided with more 
stable insulation voltage resistance (or an nsulating 
breakdown voltage) and more stable breakdown 
voltage (or a drain-source breakdown voltage), 
which only requires a small amount of fabricating 
step in the manufacture. 

BACKGROUND ART 

FIGs.1 A to 1D are configuration diagrams of a 
conventional semiconductor device in the form of a 
normal power MOSFET. 

FIG.1A is a plan view of the periphery of a 
section of aluminum gate wiring. 

FIG. IB is a sectional view (including a source 
region) when viewed along a section A-A'. 

FIG.1C is a sectional view (including a gate 
region) when viewed along a section B-B\ 

FIG.1D is a sectional view (including a source 
region and no P-type region) when viewed along a 
section A-A'. 

Normally, the peripheral section of the alu- 
minum gate wiring arranged on the surface of the 
semiconductor has a repetitive structure, therefore 
a typical section is represented here. 

On the surface of a MOSFET for which a high 
density silicon substrate 1 and a low density silicon 
substrate 2 act as a drain, first, a gate wiring under 
the P-type region 4 formed under a gate wiring 
region (hereinafter referred to as a P-type region) 
positioned directly under a section of aluminum 
gate wiring 3 is formed by a special process. 

The P-type region 4 provided on the upper 
surface of the silicon substrate 2 directly under the 
aluminum gate wiring 3 is formed continuously on 
the surface of the semiconductor, extending over 
the gate wiring in the wiring direction C (see 
FIGs.1 A and 1B). 

Also, the P-type region 4 is connected to a 
section of aluminum source wiring 1 1 on the outer 
periphery (not shown) of the semiconductor device 
and has the same source potential. 

Next, insulating oxidized gate films 5 are 
formed as insulating oxidized films, after which 
silicon gates 6 are formed. 

After the desired patterning is performed, the 
silicon gates 6 are perforated by etching in a unit 
cell portion. 

A P-type base region 7 and a source region 8 
are then formed by a self-aligning method to mask 
an open section of the silicon gate 6. 

Finally, holes, specifically contact holes 10 and 
12, are opened onto an insulating interlayer film 9 



and the elements are connected through aluminum 
wiring. 

The contact hole 10 connects the source re- 
gion 8 and the P-type base region 7 of each unit 

5 cell to aluminum source wiring 11, and the contact 
hole 12 connects the silicon gate 6 to the alu- 
minum gate wiring 3. 

With the gate wiring under-structure of this 
type of conventional semiconductor device, after 

w the insulating oxidized gate film 5 is formed on the 
surface of the P-type region 4, impurities from the 
P-type region 4 become incorporated in the insulat- 
ing oxidized gate film 5 because the device is 
passed through various heating processes. 

75 This creates a problem inasmuch as the capa- 

bility of an insulation voltage registance of the 
insulating oxidized gate film 5 is reduced. 

Normally, as shown in Fig.lB, this problem is 
avoided by forming the insulating oxidized gate film 

20 5 to an ample thickness in comparison with other 
film thicknesses, and a special process is neces- 
sary to selectively increase the film thickness. In 
Fig.lB, a depletion layer is indicated by the refer- 
ence number 13. 

25 On the other hand, as shown in Fig.lD, if the 

P-type region 4 is absent, a sudden change 14 in 
the curvature of a depletion layer 13 results be- 
cause the under-section of the P-type region 4 
would normally act as a connecting section for the 

30 depletion layer 13 which is formed on both sides of 
the P-type region 4. 

Therefore a localized breakdown is induced 
from electrostatic concentration so that the break- 
down voltage ( or a drain-source breakdown volt- 

35 age between the drain section and the source 
section) is lowered. 

As outlined above, with a conventional semi- 
conductor device having the configuration de- 
scribed above, the problem arises that the insula- 

40 tion voltage resistance of the insulating oxidized 
gate film is reduced. 

This problem is avoided by forming the insulat- 
ing oxidized gate film to a ample thickness in 
comparison with other film thicknesses, like the P- 

45 type region 4 shown in Fig.lC. However, a special 
process is necessary to selectively increase the 
film thickness, which is also a problem. 

In addition, as shown in Fig.lD, in the case 
where there is no P-type region directly under the 

so aluminum gate wiring, the sudden change 14 is 
caused in the curvature of the depletion layer 13 so 
that the breakdown voltage (or the drain-source 
breakdown voltage) is lowered. 

55 SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention 
is, with due consideration to the drawbacks of such 
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conventional semiconductor devices, to provide a 
semiconductor device provided with a high quality 
insulating film and a more stable voltage resistance 
by forming a P-type region directly under a section 
of aluminum gate wiring as partitions, and by for- 5 
ming a unit cell section of the P-type region by the 
same process. 

According to one feature of the present inven- 
tion, a semiconductor device comprises: 

a first conducting type semiconductor sub- io 
strate; 

a plurality of second conducting type first 
semiconductor regions formed on one part of the 
surface of said first conducting type semiconductor 
substrate; 75 

a first conducting type high density diffused 
second semiconductor region formed on one part 
of the surface within said second conducting type 
first semiconductor region; 

a gate electrode material extending across one 20 
part of the surface of said first conducting type 
semiconductor substrate, where one part of the 
surface of said first conducting type high density 
diffused second semiconductor region, and said 
second conducting type first semiconductor region 25 
are not formed; 

an insulating film which covers said gate elec- 
trode material; 

metal source wiring connected to said first 
conducting type high density diffused second 30 
semiconductor region, and said second conducting 
type first semiconductor region; 

metal gate wiring connected to one part of the 
surface of said gate electrode material through an 
open section provided in said insulating film; and 35 

second conducting type third semiconductor 
regions formed as a plurality of partitions on the 
surface of said first conducting type semiconductor 
substrate on the lower part of said metal gate 
wiring, 40 

wherein said second conducting type third 
semiconductor region is positioned to approach the 
limit reached by a depletion layer extending from 
said second conducting type third semiconductor 
region to said first conducting type semiconductor 45 
substrate. 

In the semiconductor device described above, 
said metal gate wiring connected to the gate elec- 
trode material is connected to said open section 
provided in the insulating film in a part inserted into 50 
said second conducting type third semiconductor 
region. 

In addition, in the semiconductor device de- 
scribed above, the diffusion depth of said second 
conducting type third semiconductor region is 55 
equivalent to the diffusion depth of said second 
conducting type first semiconductor region. 



According to another aspect of the present 
invention, a semiconductor device described 
above, wherein the spacing between said second 
conducting type third semiconductor region and 
said second conducting type first semiconductor 
region which is adjacent to said second conducting 
type third semiconductor region is the same as the 
spacing between said other second conducting 
type first semiconductor regions. 

According to another aspect of the invention, in 
the semiconductor device, said second conducting 
type third semiconductor region is connected to 
the metal source wiring. 

According to another aspect of the present 
invention, in the semiconductor device described 
above, said second conducting type third semicon- 
ductor region and said second conducting type first 
semiconductor region are formed by the same pro- 
cess. 

Moreover, according to another aspect of the 
invention, in the semiconductor device described 
above, wherein the distance between adjacent said 
open sections provided in said insulating film is Ls 
+ Lg, and the distance between adjacent open 
section which are provided in said insulating film 
and closed to the second conducting type third 
semiconductor region is an integer multiple of the 
length (Ls + Lg) + Ls, where Ls is a width of the 
open section, and Lg is the width of the gate 
electrode material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features, and advan- 
tages of the present invention will become more 
apparent from the following description of the pre- 
ferred embodiments taken in conjunction with the 
accompanying drawings, in which: 

FIG.1A a plan view of the periphery of aluminum 
gate wiring for a conventional semiconductor 
device. 

FIG.1B is a sectional view (including a source 
region) when viewed along a section A-A\ 
FIG.1C is a sectional view (including a gate 
region) when viewed along a section B-B\ 
FIG.1D is a sectional view (including a source 
region and no P-type region) when viewed along 
a section A-A 1 . 

FIG.2A is a plan view of a semiconductor device 
of the present invention. 

FIG.2B and FIG.2C are sectional views (on a 
source region) when viewed along a section D- 
D\ 

FIG.2B is diagram for explaining a process for 
forming a P-type base region. 
FIG.2C is diagram for explaining a process for 
forming aluminum wiring. 
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FIG.3A is a plan view of a semiconductor device 
of the present invention. 

FIG.3B and FIG.3C are sectional views (on a 
gate contact hole) when viewed along a section 
E-E\ 

FIG.3B is diagram for explaining a process for 
forming a P-type base region. 
FIG.3C is diagram for explaining a process for 
forming aluminum wiring. 

FIG.4A is a diagram for explaining the effect of a 
gate wiring under-section structure on the gate 
voltage resistance distribution for a conventional 
semiconductor device. 

FIG.4B is a diagram for explaining the effect of a 
gate wiring under-section structure on the gate 
voltage resistance distribution for a semiconduc- 
tor device of the present invention. 
FIG.5A is a diagram for explaining the effect of a 
gate wiring under-section structure on distribu- 
tion of a drain-source breakdown voltage (100 
[V] system) for a conventional semiconductor 
device. 

FIG.5B is a diagram for explaining the effect of a 
gate wiring under-section structure on distribu- 
tion of a drain-source breakdown voltage (100 
[V] system) for a semiconductor device of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Other features of this invention will become 
apparent in the course of the following description 
of exemplary embodiments which are given for 
illustration of the invention and are not intended to 
be limiting thereof. 

Embodiments of the present invention will now 
be explained with reference to the drawings. 

Before an explanation of the preferred embodi- 
ments of a semiconductor device of the present 
invention, features of the present invention will be 
described. 

A first feature of an embodiment of the semi- 
conductor device of the present invention, as 
shown in FlGs.2A to 2C, is that a plurality of 
second conducting type third semiconductor re- 
gions 24 is formed as partitions on the surface of a 
pair of first conducting type semiconductor sub- 
strates 21 and 22 on the under-portion of a section 
of metal gate wiring 23. 

Furthermore, the second conducting type third 
semiconductor region 24 is positioned to approach 
the limit reached by a depletion layer 13 extending 
from the second conducting type third semicon- 
ductor region 24 to the first conducting type semi- 
conductor substrates 21, 22. 

Specifically, during the formation of the second 
conducting type third semiconductor region 24 on 



the under-portion of the metal gate wiring 23, the 
second conducting type third semiconductor region 
24 is formed from a diffusion window opened in a 
lattice shape in a gate electrode material 26 formed 
5 on an insulating film 25. 

The quality of the insulating film 25 can be 
improved, and an insulation voltage resistance(or 
an insulation breakdown voltage) can be improved. 

In addition, the change in curvature of the 
w depletion layer 213 on the lower section of the 
second conducting type third semiconductor region 
24 can be reduced so that more stable breakdown 
voltage (or a drain-source breakdown voltage) char- 
acteristics can be provided. 
75 A second feature of the embodiment of the 

semiconductor device of the present invention is 
that the metal gate wiring 23 connected to the gate 
electrode material 26 is connected at an open 
section 212 of an insulating film 29 provided on a 
20 part inserted into the second conducting type third 
semiconductor region 24. 

For example, as shown in FIG.2A if, when the 
width of the opening in a silicon gate in a unit cell 
section is Ls, and the width of the silicon gate 
25 between the unit cells is Lg, the spacing of the 
opening section 212 is centered to equal Ls + Lg, 
then it is possible to configure the device uni- 
formly. 

The fabricating process then becomes simple, 
30 and more stable breakdown voltage (or a drain- 
source breakdown voltage) characteristics can be 
provided. 

A third feature of the embodiment of the semi- 
conductor device of the present invention is that 

35 the diffusion depth of the second conducting type 
third semiconductor region 24 is formed to be 
equivalent to the diffusion depth of a second con- 
ducting type first semiconductor region 27. 

As a result, the change in curvature of the 

40 depletion layer 213 on the lower section of the 
second conducting type third semiconductor region 
24 can be reduced so that more stable breakdown 
voltage (or a drain-source breakdown voltage) char- 
acteristics can be provided. 

45 A fourth feature of the embodiment of the 

semiconductor device of the present invention is 
that the spacing between the second conducting 
type third semiconductor region 24 and the second 
conducting type first semiconductor region 27 

so which is adjacent to the second conducting type 
third semiconductor region 24 is the same as the 
spacing between the other second conducting type 
first semiconductor regions 27. 

As a result, it is possible to configure the 

55 device uniformly. The manufacturing process then 
becomes simple, and more stable breakdown volt- 
age (or a drain-source breakdown voltage) char- 
acteristics can be provided. 
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A fifth feature of the embodiment of the semi- 
conductor device of the present invention is that 
the second conducting type third semiconductor 
region 24 is connected to a section of aluminum 
source wiring 21 1 . 

As a result, the second conducting type third 
semiconductor region 24, on which a channel re- 
gion is not formed, acts as a source electrical 
potential and can be positively used as a junction 
diode formed between drain sources. 

For example, it is possible to obtain a favorable 
structure for a destruction mode produced during 
recovery operation. 

Finally, a sixth feature of the embodiment of 
the semiconductor device of the present invention 
is that the second conducting type third semicon- 
ductor region 24 and the second conducting type 
first semiconductor region 27 are formed by the 
same process. 

For example, using the same diffusion process, 
the same diffusion depth is created for the region 
24 and the region 27, and by using a shorter 
process, a semiconductor device with more stable 
breakdown voltage (or a drain-source breakdown 
voltage) characteristics can be provided. 

FIGs.2A to 2C and FIGs.3A to 3C are configu- 
ration diagrams of one embodiment of the semi- 
conductor device of the present invention. 

FIG.2A is a plan view of a semiconductor de- 
vice of the present invention. 

FIG.2B and FIG.2C are sectional views (on a 
source region) when viewed along a section D-D'. 

FIG.2B is diagram for explaining a process for 
forming a P-type base region. 

FIG.2C is diagram for explaining a process for 
forming aluminum wiring. 

FIG.3A is a plan view of a semiconductor de- 
vice of the present invention. 

FIG.3B and FIG.3C are sectional views (on a 
gate contact hole) when viewed along a section E- 
E\ 

FIG.3B is diagram for explaining a process for 
forming a P-type base region. 

FIG.3C is diagram for explaining a process for 
forming aluminum wiring. 

The explanation of this embodiment will be 
given in relation to an N-channel MOSFET, for 
convenience. 

Also, silicon gates 26 are used in this embodi- 
ment because a normal polysilicon is utilized. 

A high density silicon substrate 21 and a low 
density silicon substrate 22 are used as the drain 
of the MOSFET. 

On the surface of the MOSFET, first, an in- 
sulated oxidized gate film 25 and the polysilicon 
gates 26 are formed. Then, diffusion windows 210 
and 214 for forming a P-type region 24 are pro- 
vided by polysilicon etching. At this time, the wiring 



under-section P-type region diffusion window 214, 
which is not continuous in the wiring direction, is 
formed in a plurality of locations on a ladder (see 
FIG.2A). This is one of the features of the present 

5 invention. 

In addition, when the silicon gate opening width 
in the unit cell section is Ls and the silicon gate 
width between the unit cells is Lg, a diffusion 
window with a width Ls, an integer multiple of the 

70 length (Ls + Lg) + Ls, is arranged at a spacing Ls 
+ Lg, positioned in the shape desired for the 
wiring under-section P-type region diffusion window 
214. 

As a result, a maximum effect is obtained 

75 because the arrangement of the other FET parts is 
not disturbed. 

Next, P-type regions 24 and 27 are formed by 
a self-aligning method to mask the polysilicon 
gates 6 as shown in F1G.2B. 

20 Specifically, The P-type region 24 and the P- 

type region 27 are formed by the same diffusion 
process to the same diffusion depth. This is an- 
other feature of the present invention. 

A source region 28 is formed by conventional 

25 technology such as a ion implantation method in 
each of the unit cells, with the exception of the P- 
type region 24. No channel region is formed in the 
P-type region 24. 

Finally, an insulating interlayer film 29 is 

30 formed on the polysilicon gate 26, a contact hole is 
opened for connecting the aluminum wiring, and 
the wiring is installed. 

Specifically, the two terminals of the P-type 
region 24 are connected to aluminum source wiring 

35 211 and connected to a source electrode (see 
FIG.2C). Also, aluminum gate wiring 23 is con- 
nected to the polysilicon gate 26 in a contact hole 
212 on the cross-section B-B\ inserted into the 
wiring under-section P-type region diffusion window 

40 14 (see FIG.3C). 

Here it is preferable that the gate contact holes 
212 be positioned between the wiring under-section 
P-type region diffusion windows 214 at a spacing 
of Ls + Lg. 

45 The excellent voltage resistance characteristics 

of this embodiment of the semiconductor of the 
present invention will now be explained with refer- 
ence to FIGs.4A and 4B and FIGs.5A and 5B. 

FIGs.4A and 4B are diagrams for explaining the 

50 effect of a gate wiring under-section structure on 
the gate voltage resistance distribution when the 
thickness of the insulating gate film is 1200 Ang- 
strom. 

The distribution is for a number of insulating 
55 gate film breakdown voltages [V] when the gate 
sources or the drain sources are shorted, when 
applying a voltage across the gate sources. 
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FIGs.5A and 5B are diagrams for explaining the 
effect of a gate wiring under-section structure on 
the drain-source breakdown voltage distribution 
(100 [V] system). 

The distribution is for a number of breakdown 
voltages [V] when a voltage is applied across the 
drain sources. 

In each case, (1) represents a conventional 
device; (2) represents a device of the present em- 
bodiment. 

As shown in FIGs.4A and 4B and FIGs.SA and 
5B, as compared to the conventional example, this 
embodiment shows an improvement in both the 
insulating gate film breakdown voltage and the 
breakdown voltage. 

In addition, more stable voltage resistant char- 
acteristics are obtained. 

The above-mentioned embodiment was ex- 
plained for an N-channel MOSFET, but obviously 
the present invention can also be applied to all 
other MOS-type transistors such as a P-channel 
MOSFET, or an IGBT (Insulated Gate Bipolar Tran- 
sistor). 

Also, polysilicon was used in the above ex- 
planation as a structural member for purposes of 
convenience only and is not limitative of the 
present invention which can be applied to all silicon 
gates. 

By means of the present invention as outlined 
above, the second conducting type third semicon- 
ductor region of the metal gate wiring under-sec- 
tion is formed from the diffusion window opened in 
a lattice shape in the gate electrode material 
formed on the insulating film, therefore the quality 
of the insulating film can be improved and the 
insulation voltage resistance (or the drain-source 
breakdown voltage) can be improved. 

In addition, the change in curvature of the 
depletion layer on the lower section of the second 
conducting type third semiconductor region can be 
reduced so that a semiconductor device with more 
stable breakdown voltage (or the drain-source 
breakdown voltage) characteristics can be pro- 
vided. 

Also, by means of the present invention, the 
metal gate wiring connected to the gate electrode 
material is connected at the open section of the 
insulating film provided on a part inserted into the 
second conducting type third semiconductor re- 
gion, and the open section is positioned so as to 
be evenly space around the center, so that the 
device is evenly spaced. 

The manufacturing process then becomes sim- 
ple, and a semiconductor device with more stable 
breakdown voltage (or the drain-source breakdown 
voltage) characteristics can be provided. 

Also, by means of the present invention, the 
diffusion depth of the second conducting type third 



semiconductor region is formed to be equivalent to 
the diffusion depth of the second conducting type 
first semiconductor region. Therefore, the change 
in curvature of the depletion layer on the lower 

5 section of the second conducting type third semi- 
conductor region can be reduced so that a semi- 
conductor device with more stable breakdown volt- 
age (or the drain-source breakdown voltage) char- 
acteristics can be provided. 

70 By means of the present invention, the spacing 

between the second conducting type third semi- 
conductor region and the adjacent second conduct- 
ing type first semiconductor region is the same as 
the spacing between the other second conducting 

75 type first semiconductor regions. As a result, it is 
possible to configure the device uniformly. 

The manufacturing process then becomes sim- 
ple, and a semiconductor device with more stable 
breakdown voltage (or the drain-source breakdown 

20 voltage) characteristics can be provided. 

Also, by means of the present invention, the 
second conducting type third semiconductor region 
is connected to the aluminum source wiring, and, 
the second conducting type third semiconductor 

25 region, on which a channel region is not formed, 
acts as a source potential so that it can be posi- 
tively used as a junction diode formed between 
drain sources. 

For example, it is possible to provide a semi- 

30 conductor device with a favorable structure for a 
destruction mode produced during recovery. 

In addition, by means of the present invention, 
the second conducting type third semiconductor 
region and the second conducting type first semi- 

35 conductor region are formed by the same process. 
For example, with the same diffusion process, the 
same diffusion depth is created for the regions, and 
a semiconductor device with more stable break- 
down voltage (or the drain-source breakdown volt- 

40 age) characteristics can be provided by the use of 
a shorter process. 

Claims 

45 1. A semiconductor device comprising: 

a first conducting type semiconductor sub- 
strate (21 and 22); 

a plurality of second conducting type first 
semiconductor regions (27) formed on one part 
so of the surface of said first conducting type 

semiconductor substrate (21 and 22); 

a first conducting type high density dif- 
fused second semiconductor region (28) 
formed on one part of the surface within said 
55 second conducting type first semiconductor re- 

gion (27); 

a gate electrode material (26) extending 
across one part of the surface of said first 
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conducting type semiconductor substrate (21 
and 22), where one part of the surface of said 
first conducting type high density diffused sec- 
ond semiconductor region (28), and said sec- 
ond conducting type first semiconductor region 5 
(27) are not formed; 

an insulating film (29) which covers said 
gate electrode material (26); 

metal source wiring (211) connected to 
said first conducting type high density diffused io 
second semiconductor region (28), and said 
second conducting type first semiconductor re- 
gion (27); 

metal gate wiring (23) connected to an 
open section provided in said insulating film 75 
(25 and 29) on one part of the surface of said 
gate electrode material (26); and 

second conducting type third semiconduc- 
tor regions (24) formed as a plurality of parti- 
tions on the surface of said first conducting 20 
type semiconductor substrate (21 and 22) on 
the lower part of said metal gate wiring (23), 

wherein said second conducting type third 
semiconductor region (24) is positioned to ap- 
proach the limit reached by a depletion layer 25 
(213) extending from said second conducting 
type third semiconductor region (24) to said 
first conducting type semiconductor substrate 
(21 and 22). 

30 

2. A semiconductor device as claimed in claim 1 , 

wherein said metal gate wiring connected 
to the gate electrode material is connected to 
said open section provided in the insulating 
film in a part inserted into said second con- 35 
ducting type third semiconductor region. 

3. A semiconductor device as claimed in claim 1 
or 2, 

wherein the diffusion depth of said second 40 
conducting type third semiconductor region is 
equivalent to the diffusion depth of said sec- 
ond conducting type first semiconductor re- 
gion. 

45 

4. A semiconductor device as claimed in any one 
of claims 1 to 3, 

wherein the spacing between said second 
conducting type third semiconductor region 
and said second conducting type first semi- so 
conductor region which is adjacent to said 
second conducting type third semiconductor 
region is the same as the spacing between 
said other second conducting type first semi- 
conductor regions. 55 

5. A semiconductor device as claimed in any one 
of claims 1 to 4, 



wherein said second conducting type third 
semiconductor region is connected to the met- 
al source wiring. 

6. A semiconductor device as claimed in any one 
of claims 1 to 5, 

wherein said second conducting type third 
semiconductor region and said second con- 
ducting type first semiconductor region are 
formed by the same process. 

7. A semiconductor device as claimed in claim 1, 

wherein the distance between adjacent 
said open sections provided in said insulating 
film is Ls + Lg, and the distance between 
adjacent open section which are provided in 
said insulating film and closed to the second 
conducting type third semiconductor region is 
an integer multiple of the length (Ls + Lg) + 
Ls, where Ls is a width of the open section, 
and Lg is the width of the gate electrode 
material. 
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© A semiconductor device has a first conducting 
type semiconductor substrate (21 and 22), a plurality 
of second conducting type first semiconductor re- 
gions (27) formed on one part of the surface of the 
first conducting type semiconductor substrate, a first 
conducting type high density diffused second semi- 
conductor region (28) formed on one part of the 
surface within the second conducting type first semi- 
conductor region (27), a gate electrode materia) (26) 
extending across one part of the surface of the first 
conducting type semiconductor substrate (21 and 
22), where one part of the surface of the first con- 
ducting type high density diffused second semicon- 
ductor region, and the second conducting type first 
semiconductor region (27) are not formed, an in- 
sulating film which covers the gate electrode ma- 
terial, a metal source wiring connected to the first 
conducting type high density diffused second semi- 
conductor region (28), and the second conducting 
type first semiconductor region (27), a metal gate 
wiring (23) connected to one part of the surface of 
the gate electrode material (26) through an open 
section provided in the insulating film, and a second 
conducting type third semiconductor regions (24) 
formed as a plurality of partitions on the surface of 



the first conducting type semiconductor substrate 
(21 and 22) on the lower part of the metal gate 
wiring. In the semiconductor device, the second con- 
ducting type third semiconductor region (24) is posi- 
tioned to approach the limit reached by a depletion 
layer extending from the second conducting type 
third semiconductor region (24) to the first conduct- 
ing type semiconductor substrate (21 and 22). 
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